Background. During a 10-year period (1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993)(1994)(1995), 59 of 538 patients with early gastric cancer (11.0%) had the superficial spreading type of gastric cancer. We attempted to elucidate the clinicopathological features and investigated the influence of those features on surgical procedures and patient prognoses. Methods. These 59 superficial spreading lesions were analyzed with respect to macroscopic type, lymph node (LN) metastasis, recurrent pattern, and method of surgical operation. In addition, the lesions were compared with those of 393 other patients with small-sized cancer. Results. In both groups, the IIc type macroscopic lesion occurred most frequently, and the depressed subtype occurred more frequently than the elevated subtype. There was no significant histologic difference between the groups. The incidence of LN metastasis was 8.7% in early gastric cancer, 7.1% in small-sized cancer, and 20.3% in superficial spreading cancer. The incidence of lymphovascular invasion was 24.4% in small-sized cancer and 50.8% in superficial spreading cancer. The incidences of LN metastasis and lymphovascular invasion were greater in superficial spreading cancer than in smallsized cancer. Despite extensive preoperative examination, determination of the tumor margin was impossible in 26 of the 59 patients with superficial spreading cancer. The incidence of recurrence was 2.0% in small-sized cancer and 5.1% in superficial spreading cancer. Conclusions. A wide resection with extensive lymph node dissection (D2 or more) seems to be an appropriate treatment for the superficial spreading type of early gastric cancer.
Introduction
Malignant cells of early gastric cancer extend through the muscularis mucosa into the submucosa, but do not deeply penetrate the muscularis propria. Early gastric cancer now accounts for over 40% of all gastric cancer cases in most Japanese hospitals. This large number of patients with early gastric cancer has allowed the investigation of an unfamiliar disease for which minimal surgery is not yet indicated: the superficial spreading type of early gastric cancer. Approximately 10% of patients with early gastric cancer have the superficial spreading morphology [1] [2] [3] . It has often been reported that superficial spreading cancer is defined as that with lesions more than 25 cm 2 (5 ϫ 5 cm) in size. The treatment results for early gastric cancer in Japan are satisfactory: the incidence of lymph node (LN) metastasis is 15%-20% [4] [5] [6] , and the recurrence rate is approximately 2%. In these reports, the incidences of LN metastasis (10%-20%) and recurrence (2%-4%) include those of superficial spreading cancer [6] [7] [8] [9] [10] [11] [12] [13] [14] . Recently, endoscopic mucosal resection, modified surgery, and laparoscopic wedge resection have been performed in early gastric cancer; however, the endoscopic and modified surgical procedures have not been successful in eliminating superficial spreading cancer [15, 16] . We attempted to elucidate the clinicopathological features of patients with the superficial spreading type of early gastric cancer by comparing these features with those in small-sized early gastric cancer. We also investigated the influence of these features on surgical procedures and patient prognoses.
Patients and methods

Patients
We investigated the medical records of 1411 patients with gastric cancer who had undergone surgical treat-ment at the Third Department of Surgery of Nihon University School of Medicine during the 10-year period from 1986 to 1995. Early gastric cancer was found in 538 patients (38.1%); there was intramural carcinoma in 244 patients (45.4%) and submucosal carcinoma in 294 patients (54.6%). "Superficial spreading" lesions were defined as cancer lesions of 25 cm 2 (5 ϫ 5 cm) or greater in size. "Small-sized" lesions were defined as cancer lesions of 2 ϫ 2 cm or smaller in size. Of the 538 patients with early gastric cancer, 59 (11.0%) had "superficial spreading" lesions, and 40 of these (67.8%) had submucosal carcinoma. Small-sized cancer occurred in 393 patients (73.0%), including 216 patients (55.0%) with submucosal carcinoma.
Methods
The clinicopathological features of the 59 patients with superficial spreading lesions of early gastric cancer were compared with those of the 393 patients with smallsized cancers. Early gastric cancer was classified as macroscopic type 0 (superficial, flat tumors with or without minimal elevation or depression), according to the usual gastric cancer typing. Macroscopic type 0 was subdivided as follows: I, protruded; IIa, superficial elevated; IIb, flat; IIc, superficial depressed; and III, excavated. The superficial spreading and small-sized types of cancer were divided into two subtypes based on the macroscopic appearance of cancer: (1) elevated subtype (I, IIa, IIa ϩ X) and (2) depressed subtype (IIb, IIb ϩ X, IIc, IIc ϩ X). Histopathological classifications were based on the general rules specified in "Japanese Classification of Gastric Cancer," published by the Japanese Research Society for Gastric Cancer [17] . These features were analyzed statistically using the 2 test.
Results
The clinicopathological features of superficial spreading lesions were compared with those of small-sized early gastric cancer. Details are shown in Tables 1 to 5. 
Macroscopic characteristics
Type IIc occurred more frequently than any other macroscopic type in both the small-sized cancer group and the superficial spreading cancer group. It occurred in 29 of the 59 patients with superficial spreading cancer (49.2%) and in 265 of the 393 patients with small-sized cancer (67.4%). Type IIc ϩ X (mixed type) was the second most frequent macroscopic type in both groups. As for macroscopic subtypes, the incidence of the depressed subtype was higher than that of the elevated subtype in both groups (Table 1) .
Histologic characteristics
Submucosal invasion was more prominent in superficial spreading lesions than in small-sized cancer lesions (Table 2) . In both groups, there was no significant difference in the incidence among well differentiated adenocarcinoma (tub 1), moderately differentiated adenocarcinoma (tub 2), and poorly differentiated adenocarcinoma (por). In superficial spreading cancer, por occurred most frequently, followed by tub 2. In both groups, the incidence of tub 1 was higher in the depressed subtype than in the elevated subtype. In superficial spreading cancer, the incidences of tub 2 and por were higher in the elevated subtype than in the depressed subtypes. In contrast, in small-sized cancer, the incidences of tub 2 and por were higher in the depressed subtype than in the elevated subtype.
Although there was no significant difference in the histological characteristics of the macroscopic subtypes (elevated and depressed) among the small-sized cancer lesions, in the superficial spreading cancer, the histological type of the depressed subtype was less differentiated than that of the elevated subtype (Table  3) . (Table 4) LN metastasis was found in 47 of the 538 early gastric cancer patients (8.7%). Of these, 28 patients (59.5%) had small-sized cancer and 12 patients (25.5%) had superficial spreading cancer. The incidence of LN metastasis was 1.3% in all the patients with intramucosal carcinoma, 1.1% in those with small-sized cancer, and 0% in those with superficial spreading cancer. In the patients with submucosal carcinoma, on the other hand, LN metastasis was found in 15.0% of all the patients with early gastric cancer, occurring in 12.0% of those with small-sized cancer and in 30.0% of those with superficial spreading cancer. In small-sized cancer, the incidence of LN metastasis was not significantly different among macroscopic types, ranging from 5.3% to 17.6%. In superficial spreading cancer, however, the incidence of LN metastasis ranged from 11.1% to 75.0% among the macroscopic types, with a notable difference. No statistically significant difference in LN metastasis was found between superficial spreading cancer and small-sized cancer. Furthermore, the incidence of LN metastasis was not significantly different among the macroscopic types and subtypes, although it was slightly higher in the elevated subtype than in the depressed subtype. In general, the incidence of LN metastasis was higher in the patients with superficial spreading cancer than in those with small-sized cancer. Nevertheless, there was no significant difference between these two groups when they were compared according to both depth of invasion and histological types.
Lymph node (LN) metastasis
Lymphovascular invasion
Lymphovascular invasion was observed in 96 of the 393 patients (24.4%) ( Table 2 ) with small-sized cancer and in 30 of the 59 patients (50.8%) with superficial spreading cancer. The incidence of lymphovascular invasion was 2.2% in intramucosal carcinoma and 50.5% in submucosal carcinoma. There was no correlation between LN metastasis and lymphovascular invasion. The incidence of lymphovascular invasion was higher in superficial spreading cancer than in smallsized cancer, as was the case with LN metastasis.
Surgical operation
Gastrectomy, with D1 (dissecting group 1 LN) or D2 (dissecting group 1 and group 2 regional LN) lymph node dissection was performed in the 393 patients with small-sized cancer (Table 1 ). Of these, 161 patients (41.0%) underwent D2 lymph node dissection. Most patients with superficial spreading lesions underwent total or subtotal gastrectomy with a safe surgical margin. D2 or more extensive lymph node dissection was performed in 40 of the 59 patients with superficial spreading cancer. As the tumor margin could not be determined by various preoperative examinations in 26 of these 59 patients, it was confirmed by intraoperative gastrotomy or by a macroscopic examination of the resected specimens in these patients. These examinations revealed indistinct tumor margins in 20 patients and distinct tumor margins in 6 patients. The 20 patients with indistinct margins underwent intraoperative histological examination. As a result, 12 of these patients (20% of the 59 patients with superficial spreading cancer) underwent resection additional to the initial gastrectomy, due to positive surgical margins. Gastric resection of curability A (i.e., no residual tumor and high probability of cure) was performed in 377 patients with small-sized cancer (95.9%), and in 45 patients with superficial spreading cancer (76.3%).
Typical superficial spreading lesion
An extensive IIa type of macroscopic lesion with a small IIc type lesion (IIa ϩ IIc) of early gastric carcinoma is shown in Fig. 1 . This superficial spreading lesion measured 18.5 ϫ 17.5 cm 2 and was treated by total gastrectomy with D2 lymph node dissection. The histopathological examination revealed that the lesion was intramural carcinoma with tub 1 without lymph node metastasis.
Recurrence
There was recurrence in 8 of the 393 patients with smallsized cancer (1.7%) and in 3 of the 59 patients with superficial spreading cancer (5.1%) ( Table 5) . Of the 8 patients with small-sized cancer, 1 had intramucosal carcinoma, and 7 had submucosal carcinoma. All 3 of the patients with recurrent superficial spreading cancer had submucosal carcinoma. The recurrence rate was higher in superficial spreading cancer than in smallsized cancer, but the difference was not statistically significant. These recurrence patterns were distant metastases in most patients, but local, LN, and remnant stomach recurrences were found in a few patients. The distant metastases were located in the bones, lungs, liver, and peritoneum. In 6 patients, the recurrence was less than 2 years after surgery, and in 4 patients, more than 5 years after surgery. As for recurrent patterns, there was no difference between small-sized cancer and superficial spreading cancer.
Discussion
The superficial spreading type of gastric cancer was originally defined by Stout [18] . He identified the wide and superficial spreading activity of the cancer in comparison with its depth of vertical invasion, but did not define its diameter or depth of invasion; it should be noted that his study included advanced cancer. According to Yasui et al. [19] , in Japan, the superficial spreading cancer type of early gastric cancer is defined as cancer which is greater than 25 cm 2 (5 ϫ 5 cm) in size and has characteristics such as diffused appearance, notable histological aggressiveness, and advanced invasion into the lymphatic system. Gastric cancers which have these histological findings generally have poorer prognoses than those without such histological aggressiveness [20] . Thus, the objective of this study was to show that the superficial spreading type of early gastric cancer has a poorer prognosis than that of smallsized cancer. In addition, it has been reported that a great number of recurrence patterns involve distant metastasis to other organs and tissues [7, 8, 10, 21] . These reports suggest the limitations of surgical treatment. In superficial spreading cancer, however, wide resection of the stomach with extensive lymph node dissection has proven useful. Had we performed only limited surgical treatment, cancer remnants and the recurrence of LN metastasis may have increased.
Generally, the incidence of superficial spreading gastric cancer is approximately 10% of all early gastric cancer cases [1] [2] [3] . The macroscopic types of superficial spreading cancer which occur most frequently are types IIc and IIc ϩ X (mixed type). The incidence of the depressed subtype is higher than that of the elevated subtype [22] . It has often been reported that the incidences of LN metastasis and recurrence are higher in superficial spreading cancers than in small-sized cancer [1, 23] . Likewise, in our analyses, the incidence of LN metastasis in superficial spreading cancer was 30.0% (in submucosal carcinoma), which is greater than that found in small-sized cancer. The incidence of lymphovascular invasion was also higher in superficial spreading cancer, which suggests that lymphovascular invasion is also an important factor in the recurrence of early gastric cancer. No correlation was noted, however, between LN metastasis and lymphovascular invasion. In other reports on the macroscopic subtyping, the incidences of LN metastasis and lymphovascular invasion were higher in the elevated subtype than in the depressed subtype [22, 24] . Although we also had the same results, the differences were not statistically significant. Although there is no established view as yet which specifically addresses the phenomenon of this difference, it may be due to the nature of the cases studied: e.g., histological type, patterns of growth, and multi centric occurrence [2, 18, 25, 26] . In our study, the incidences of recurrence and LN metastasis were higher in superficial spreading cancer than in small-sized cancer. It has been suggested that the risk factors for the recurrence of early gastric cancer are depth (sm), LN metastasis, lymphovascular invasion, and papillary adenocarcinoma [7, 8, 10, 21, 27] .
As a result of the present study, we suggest that the presence of superficial spreading gastric cancer is an additional risk factor for recurrence. As for the treatment of the superficial spreading type of early gastric cancer, we must first distinguish it from other diseases, namely the polypoid type of malignant lymphoma, multiple polyposis, and chronic gastritis [28] [29] [30] [31] . After a diagnosis of the superficial spreading type of early gastric cancer is made, surgeons should understand the nature of the disease before operating. Gastroendoscopic examination is effective in discovering the infiltration area of gastric cancer, but occasionally results in an over-or under-estimation of the infiltration area. Early gastric cancer with a less depressed surface is difficult to diagnose endoscopically, because spreading cancer lesions are difficult to track. To determine the resection line, it is necessary to accurately define the tumor margin; otherwise, all patients must undergo total gastrectomy. Kitamura et al. [23] reported that additional resection was required in 25.0% of the patients with superficial spreading type of early gastric cancer; Sekiguchi et al. [32] reported the percentage to be 19.9%, and in the present study, this percentage was 20.3%. The tumor margin was so indistinct that the resection line was often difficult to determine. As a result, additional resection was frequently required after distal gastrectomy or subtotal gastrectomy. Given these results, we can now present an excellent method for avoiding unnecessary resection and cancer remnants in the stomach: contrast endoscopy using dye-spraying techniques and endoscopic clipping of the gastric mucosa by biopsy at intervals of 1 cm [33] [34] [35] . However, if determination of the resection line is difficult or if the resected margin is unclear, intraoperative histopatho-logical investigation of frozen sections of the surgical margin may be a valid approach.
In conclusion, the superficial spreading types of early gastric cancer should be considered as a disease that is different from other types of early gastric cancer. Its characteristics are invasion almost to the submucosal level, advanced lymph node involvement, and indistinct tumor margin. Wide resection with extensive lymph node dissection (D2 or more) seems to be an appropriate treatment for the disease. Endoscopic mucosal resection, modified reduction surgery, and laparoscopic wedge resection should not be selected for the superficial spreading type of early gastric cancer.
